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A Full-scale Verification of an Excess—sludgeless Operation using Ozone and Activated Sludge Treatment

"I HFT AR BT Ll KSR
Hidenari YASUI, Seiichi, SAKUMA, Masahide SHIBATA

ABSTRACT; A new activated sludge process which produces no excess sludge has been developed and operated successfully
in a full-scale plant. The process is composed of ozonation stage and biological treatment stage. Ozone treatment
enhances biological degradation of activated sludge, which is decomposed i a subsequent biological treatment. Sludge is
mineralized by the recirculation between the stages. The process has been eliminating excess sludge completely for more
than one and half years. The MLVSS concentration was kept about 4,000mg/L consistently without withdrawing excess
sladge. The accumulation of inert materials in the activated sludge was not observed for both inactive organics and inorganic
substances, such as Fe, Al and SiO2. The inorganic substances contained in the influent water was thought to be solubilized
through the treatment. The ratio of MLVSS to MLSS decreased slightly at initial phase of operation, and was kept constant
afterward. The acceleration test was carried out to clarify whether inactive organics were built up in a long term operation.
It was verified that the inactive organics will not be accumulated in the activated sludge for more than 7 years.
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Table-1 The Influent water quality

and the operation conditions of the treatment plant

Influent water Operation conditions
BOD: 2,200mg/L Supplied BOD: 15 tons/month
CODc.: 3,500mg/L (3 - 22 tons/month)
SS: 230mg/L Influent Flow: 240m°/d
AN 190mg/L Sludge loading rate: 0.1kgBOD/kgMLSS/d
Excess sludge: 200kgDS/d (Dry-solid base)
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Table-2 Sludge concentrations in the digester and amount of sludge fed

Sludge concentration Amount of sludge fed

at the initial phase (Q * SS *T)

SS VSS MLSS VSS
5,350mg/L 4,000mg/L 38.1g 28.3g
(10.7g) (8.0g) (inorganic sold: 9.8g)
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Table-3: Amount of fed materials in influent
during 1.5 years of the operation

Vss BOD Supplied water
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Table-4 Inorganic percentage in SS at the treatment plant

Si0. Al20s Fe:0s Ca0 miscellany
Before the operation 5.7 2.1 1.9 0.6 4.7
After the operation
(1.5 year) 10.4 2.2 2.1 0.6 9.7
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in the aeration tank
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Fig.14 Contents of inorganics in the sludge of the acceleration test
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